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whether chondrons from affected cartilage also produce better cartilage
compared to chondrocytes. In addition, the inﬂuence of harvest location
in the knee was investigated.
Methods: Cartilage tissue was harvested from goats in which the medial
cartilage surface of the femur of the right knee was grooved and the left
knee was not operated. Harvest locations were the medial and lateral
condyles on both the tibial and femoral plateau of both knees. Part
of the tissue was used for chondrocyte isolation and the other part
for chondron isolation. Directly after isolation, the cells and chondrons
were seeded at high density (1.26*106 cells per cm2) on collagen-coated
culture inserts in a 24-wells transwell system. After 4 weeks of culture,
glycosaminoglycan (GAG), collagen and DNA content were determined
using a DMMB, hydroxyproline and Picogreen assay, respectively.
Results: Cartilage regenerated from chondrons isolated from the grooved
surface, the medial femoral condyle of the right knee, conatined less
GAGs and collagen compared to tissue generated from chondrons from
the same location in the nonoperated knee (P < 0.01). Chondrons from
the lateral femoral condyle of the grooved knee produced more GAGs
and collagen compared to the grooved surface chondrons (P < 0.01),
but less compared to chondrons from the lateral femoral condyle of
the nonoperated knee (P < 0.01). Chondrons from both lateral condyles
produced more GAGs and collagen compared to the medial condyle
chondrons (P < 0.01). The same pattern was shown for chondrons isolated
from the tibial locations, but the amount of matrix produced was lower
compared to the femoral locations.
When chondrocytes were used for in vitro cartilage regeneration,
less pronounced differences were noted. Collagen production by
chondrocytes isolated from the grooved medial femur was lower
compared to chondrocytes from the lateral femoral condyle of the right
knee and from the medial femoral condyle of the nonoperated knee
(P < 0.01). Moreover, for all locations, chondrocytes produced less GAGs
and collagen compared to chondrons isolated from the same locations
(P < 0.001).
Conclusions: Chondrons performed better in cartilage production
compared to chondrocytes. Moreover their regenerative capacity clearly
reﬂects whether they were isolated from affected or healthy cartilage.
The femoral lateral condyle seems the optimal harvest site for chondrons
for cartilage tissue engineering applications, at least in goats. Although
only the femoral medial condyle of the right knee was grooved,
chondrons from all the locations in the right knee seemed affected,
suggesting that this model induces changes in the whole knee joint.
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Purpose: Chondrocyte apoptosis contributes to the disruption of cartilage
integrity in osteoarthritis (OA). Recently, it has been suggested that
activation of volume-sensitive Cl− current (ICl,vol) mediates cell shrinkage
triggering apoptosis (apoptotic volume decrease, AVD) in several cell
types. The present study was designed to investigate the effects of
a potent apoptosis-inducer, doxorubicin, on ICl,vol in rabbit articular
chondrocytes using whole-cell patch-clamp technique.
Methods: Preparation of chondrocytes: Rabbit cartilages were collected
from the knee joint, the glenohumeral joint or the hip joint of male
animals weighing 2.5 to 3.0 kg. The cartilage was dissected into slices
and then cultured in DMEM for 1–3 days. On the day of experiments,
chondrocytes were isolated by enzymatic digestion.
Patch-clamp recording: For the membrane current recording, a whole-cell
patch-clamp method was adapted to the freshly isolated cells. To record
ICl,vol with minimum contamination of other ionic currents, K
+ channel,
Ca2+ channel and Na+ channel were blocked appropriately. Furthermore,
stretch-activated nonselective cationic current was inhibited by external
application of Gd3+. Osmolarity of experimental solution was adjusted
with mannitol.
Microscopy and image analysis: Isolated chondrocytes were allowed
to settle onto the experimental chamber mounted on an inverted
microscope. The chamber was continuously perfused with bathing
solutions at the rate of 2–3ml min−1. Microscope images of chondrocytes
were recorded with a CCD digital camera (DS-Fi1, Nikon, Tokyo, Japan)
every 1 min, and the area of the cell image was measured using Image-J
public domain software (NIH, Bethesda, MD, USA).
Results: Exposure of isolated chondrocytes to doxorubicin (1mM)
resulted in an obvious increase in the membrane Cl− conductance
without any appreciable change in cell size. The doxorubicin-evoked Cl−
current exhibited many properties almost identical with ICl,vol phenotype,
including outward rectiﬁcation, prominent inactivation at large positive
potential (>+50 mV), inhibition by hyperosmotic cell shrinkage, and
sensitivity to ICl,vol blockers, arachidonic acid (10mM) or DCPIB (20mM).
Pretreatment of cells with 17b-estradiol (1 nM) dramatically inhibited the
ICl,vol activation by doxorubicin as well as subsequent apoptotic events
such as AVD and elevation of caspase-3/7 activity. It was unlikely that
17b-estradiol produced a direct action on ICl,vol, because it had little
effect on ICl,vol activated by hyposmotic cell swelling. On the other hand,
the effect of 17b-estradiol was signiﬁcantly attenuated by an estrogen
receptor blocker ICI182780 (10mM).
Conclusions: These results suggested that 17b-estradiol may prevent the
doxorubicin-induced apoptosis by interfering the activation of ICl,vol in
rabbit articular chondrocytes.
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INTERLEUKIN-1a ELICITS A CALCIUM RESPONSE IN CHONDROCYTES
IN SITU
M.K. Lorenzo, A.L. Clark. Univ. of Calgary, Calgary, AB, Canada
Purpose: Synovial inﬂammation involves the induction of catabolic
cytokines such as interleukin-1 (IL-1) that inﬂuence both bone and
cartilage homeostasis and play a signiﬁcant role in osteoarthritis. A
previous study, using enzymatically isolated chondrocytes and cartilage
explants cut clear of the underlying bone, demonstrated transient
increases in intracellular calcium ([Ca2+]i) after exposure to IL-1a. This
study involved disruption of chondrocyte/matrix interactions resulting
from digestion or bone removal. Undisturbed attachment to the
extracellular matrix has been shown to attenuate the [Ca2+]i response of
chondrocytes to osmotic stimuli – 20% of cells responding in undisturbed
cartilage compared to 65% of isolated cells. Based on these data we
hypothesized that IL-1a would elicit a signiﬁcant [Ca2+]i response in
chondrocytes on intact murine femora and that the percentage of
chondrocytes responding would be lower in this ex-vivo preparation
compared to previous studies using explants or cells in vitro.
Methods: All animal procedures were approved by the University of
Calgary Animal Care Committee. Skeletally mature mice (mass=24±4g
(mean ± sd)) were sacriﬁced and the femora isolated. The femora were
